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The sophistication of analytical instrumentation and the ability to generate data with these instruments have increased significantly in recent years [1 and 2]. These new instruments permit a huge amount of data to be generated in a very short period of time, yet in many cases no computerized system has been developed or implemented for automatic storage and retrieval of the analytical results. Most ofthe data are still handtranscribed onto an analytical form and the papers subsequently filed away. Many samples that are submitted to an analytical chemistry or quality-control department require 20 or more different analytical tests performed in a variety of laboratories for comlSlete evaluation. As a result, sample tracking to allow quick determination of the current status often requires excessive amounts of telephoning, paper shuffling, and rummaging through files. The test results for each sample or batch of material are found on a separate piece of paper so that comparison of results between different lots requires one to search through the file to gather all the data, and then to put the results in tabular form. Recent government regulations have greatly increased the responsibilities of laboratory and management personnel to document completely all analytical testing results, both sample results and instrument calibrations. Optimum use of analytical results and of manpower can be achieved with a computerized data storage and retrieval system.
Reduced costs of computer hardware and increased proficiency of data management software have enabled a number of laboratories to streamline their operations and improve efficiency [3] [4] [5] [6] [7] [8] . Packaged data management software designed for laboratory use is commercially available (for example, LIMS from Perkin-Elmer Corporation and LABMAN from Spectrogram Corporation)and software designed to aid the user in building his or her own data-base is also commercially available (for example, SIMILE from Za-Tro Corporation and RS/1 from Bolt Beranek and Newman Inc.).
Whether one purchases commercially available software or produces customized programs to meet specific needs, the human engineering aspects of the final product introduced into the laboratory and the office should be the principal considerations [9] [10] [11] . Human Interactions with users in all PPCL programs follow a friendly question-and-answer dialogue style. Ziegler's paper [11] on the role of the human interface in laboratory computer systems highlights some rules necessary for a successful question-and-answer dialogue. One important rule is to distinguish between the occasional and the frequent user.
Occasional users need reminders on how to use the system via a 'HELP' command or a similar approach; but long and involved explanations will annoy the experienced user, so they should be available as options.
PPCL adheres to this rule through the use ofcommands and options. The prompt to the user is usually as simple as 'ENTER COMMAND'. Experienced users remember the available commands and options and need no additional prompting. To update table as described earlier by adding an 'LOD' assay result for lot 14 using the CHANGE command, the dash currently in the table needs to be changed to the assay result. While the 'CHANGE' command allowed such a change to be made, it was necessary for the user to determine which occurrence of'---' in row 13 corresponded to column 45. In other words, the user had to list row 13, count the number of dashes, and enter the appropriate 'CHANGE' command format.
Rather than quietly accepting the inconvenience being forced upon them by the computer, the users complained and suggested an 'UPDATE' command as asuperior alternative.
Since the human engineering and human interfacing aspects of PPCL have at all times been deemed to be the top priorities, the 'UPDATE' command was added to the programs. 'CHANGE' still exists and is a powerful command, although its only remaining use is to correct errors in abbreviated and full test names.
Conclusions
The introduction of this data management package to the Human engineering and the human interface are crucial aspects of any successful computer system. The programs must be designed with the user in mind (human engineering) and the interaction between the user and the computer must be friendly (human interface). Since PPCL places top priority on both items, it has proven to be a convenient data management package that has been accepted well by laboratory personnel.
